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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 1-6, 8, 9, 16-20, 22 and 23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shanna et al. (U.S. Pat. 6,730,275) in view of Sharma et al. "A 
Preliminary Study of Pulsed Streamer Corona Discharge for the Degradation of Phenol 
in Aqueous Solutions", Hazardous Waste & Hazardous Materials, Vol. 10, Number 2, 
1993, pp. 209-219. 
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Regarding claim 1, Sharma et al. '275 teach a reactor in Figure 1. Having an 
electrode 1 14 in the form of a ground electrode in contact with the aqueous mixture 102. 
(Column 6 lines 6-8) An electrode 1 10 is located in a position above a surface 1 12 of 
the aqueous mixture 102. (Column 6 lines 5-6) A power supply is provided for applying 
an electrical potential to the electrodes 1 10, 1 14 for creating corona discharge. 
(Column 6 lines 9-12) 

Regarding claim 3, Sharma et al. '275 teach the use of pulsed D.C. current. 
(Sharma et al. '275 Column 6 lines 55-57) 

Regarding claim 5, Sharma et al. '275 teach that hydroxy! radicals can be 
present. (Column 3 lines 52-58) 

Regarding claim 6, Sharma et al. '275 teach the use of a catalyst in the vessel. 
(Column 9 line 20) 

Regarding claim 8, the Sharma et al. '275 teach one photocatalyst in the from of 
Ti02. (Column 9 line 37) 

Regarding claim 9, Sharma et al. '275 teach the use of one platinum catalyst. 
(Column 9 line 38) 

Regarding claim 16, Sharma et al. '275 teach generating a discharge in an 
oxidative process for chemical oxidation. (Column 9 lines 13-16, line 21) The chemical 
reactive species is ozone. (Column 9 line 16) 

Regarding claim 17, Sharma et al. '275 teach the use of pulsed D.C. current. 
(Sharma et al. '275 Column 6 lines 55-57) 
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Regarding claim 19, Sharma et al. '275 ozone can be produced. (Column 9 line 

16) 

Regarding claim 20, Sharma et al. '275 teach the use of a catalyst. (Column 9 
line 20) 

Regarding claim 22, the Sharma et al. '275 teach one photocatalyst in the from of 
Ti02. (Column 9 line 37) 

Regarding claim 23. Sharma et al. '275 teach the use of one platinum catalyst. 
(Column 9 line 38) 

The differences between Sharma et al. '275 and the present claims is the 
locating of Sharma et al./275 ground electrode to the central location and of the 
chamber and providing an electrode in the aqueous medium for generating discharge is 
not discussed (Claims 1,16), the position of the central electrode is not discussed 
(Claims 2, 16), the reactive liquid phase species are not discussed (Claim 4), the 
discharge across the liquid is not discussed (Claim 16), the reactive liquid species are 
not discussed (Claim 18), 

Regarding the limitation of claims 1, 16 where the ground electrode is in a central 
location and an electrode is provided in the aqueous medium, Sharma et al. teach in 
Fig. 2 locating a ground electrode in a central location of a chamber and locating an 
electrode below the ground electrode for generating corona discharge in an aqueous 
medium. (See Fig. 2; page 212) A power supply is connected between the electrodes 
for generating the discharge. (See page 212; Fig. 2) 
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Regarding claims 2, 16, Sharma et al. teach locating a central ground electrode 
near the interface of between the gaseous volume and liquid volume. (See Fig. 2) 

Regarding claim 4, Sharma et al. teach the reactive liquid phase species of 
hydroxyl radicals. (See Page 214) 

Regarding the discharge across the liquid claim 16, Sharma et al. teach the 
discharge across the liquid. (See Abstract) Hydroxyl radicals can be produced. (See 
Page 214) 

Regarding claim 18, Sharma et al. hydroxyl radicals can be produced. (See 
Page 214) 

The motivation for locating the ground electrode to the central location of the 
chamber and providing an electrode in the aqueous medium for generating discharge, 
by positioning the central electrode, by discharging across the liquid and generating the 
reactive liquid species because it allows for breakdown of phenols in liquid form. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have modified Sharma et al. '275 by locating the ground 
electrode to the central location of the chamber and providing an electrode in the 
aqueous medium for generating discharge, by positioning the central electrode, by 
discharging across the liquid and generating the reactive liquid species as taught by 
Sharma et al. because it allows for breakdown of phenols in liquid form. 

Claims 7 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sharma et al. '275 in view of Sharma et al. as applied to claims 1-6, 8, 9, 16-20, 22 and 
23 above, and further in view of Naeem (U.S. Pat. 6,130,182). 
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The difference not yet discussed is the use of a zeolite catalyst in the corona 
apparatus (Claims 7 and 21 ). 

Regarding claims 7 and 21 , Naeem teach a reactor for corona destruction of 
volatile organic compounds. (See Abstract) The catalyst can comprise a substrate 
having a first layer of dielectric material, a first electrically conducting layer and a 
second layer of dielectric layer. (Column 4 lines 39-49) The dielectric layer of the 
catalyst can be a zeolite material. (Column 3 lines 35-37) 

The motivation for utilizing a zeolite material as a catalyst is that it allows for 
removing a volatile organic compounds. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to have utilized a zeolite catalyst material in a corona 
reactor as taught by Naeem because it allows for removing volatile organic compounds. 

Claims 10-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Sharma et al. (U.S. Pat. 6.730.275) in view of Naeem (U.S. Pat. 6.130.182). 

Regarding claim 10, Sharma et al. teach a reactor in Fig. 1. The reactor has a 
first electrode 114 disposed in the liquid volume. The reactor has a second electrode 
disposed in a gaseous volume. The gaseous volume has an interface with the liquid 
volume. There is a power supply for connecting the first and second electrodes such 
that a high voltage discharge is generated between the electrodes. (See Fig. 1; Column 
6 lines 1-12) 

Regarding claim 1 1 , Sharma et al. teach that the discharge can be pulsed by DC 
pulsed current. (Column 6 lines 57) 
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Regarding claim 12, Stiarma et al. '275 tiydroxyl radicals can be produced. 
(Column 11 lines 15) 

Regarding claim 13, Sharma et al. '275 teach that ozone can be produced. 
(Column 9 lines 13-16; Column 9 line 21) 

Regarding claim 14, Sharma et al. '275 teach that the vessel can contain a non- 
zeolite catalyst. (Column 9 line 20, line 37-39) 

Regarding claim 15, Sharma et al. '275 teach that the catalyst can be a 
photocatalyst of Ti02. (Column 9 line 38) 

The difference not yet discussed is the use of a zeolite catalyst (Claim 10). 

Regarding the zeolite catalyst of claim 10, Naeem teach a reactor for corona 
destruction of volatile organic compounds. (See Abstract) The catalyst can comprise a 
substrate having a first layer of dielectric material, a first electrically conducting layer 
and a second layer of dielectric layer. (Column 4 lines 39-49) The dielectric layer of the 
catalyst can be a zeolite material. (Column 3 lines 35-37) 

The motivation for utilizing a zeolite material as a catalyst is that it allows for 
removing a volatile organic compounds. (See Abstract) 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified Sharma et al. '275 by utilizing a zeolite catalyst as 
taught by Naeem because it allows for removing volatile organic compounds. 

Response to Arguments 
Applicant's arguments filed 9-2-05 have been fully considered but they are not 
persuasive. 
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In response to the argunnent that it would not have been obvious to modify 
Sharma '275 by utilizing a ground electrode because Sharma's '275 arrangement 
generates a liquid phase discharge which inherently results in reactive liquid phase 
species, at least at the surface of the liquid, it is argued that in Sharma '275 the liquid 
phase discharge occurs at the surface of the liquid but not internal to the liquid. The 
secondary reference, the Sharma paper, suggest that liquid phase discharge is 
necessary to achieve direct production of radicals needed for breaking down chemicals. 
Therefore one of ordinary skill in the art would want both aqueous and gaseous 
discharge to occur and a central electrode would allow such discharge. (See Shanna 
'275 and Sharma paper discussed above) 

In response to the argument that it would not have been obvious to modify 
Sharma '275 by utilizing a ground electrode because Sharma's '275 arrangement 
already dissociates solvent molecules in water to fomn highly reactive free radicals, it is 
argued as discussed above that Sharma '275 does not necessarily produce discharge 
in the liquid volume for producing radicals. Therefore, one of ordinary skill would 
employ the ground electrode of the Shanna paper to create liquid discharge for 
producing radicals. The Shanna paper recognize the need for reaction in the liquid and 
gaseous phase. (See Sharma '275. and the Shanna paper discussed above) 

In response to the argument that that it would not have been obvious to modify 
Sharma '275 by utilizing a ground electrode because Sharma's '275 arrangement 
already efficiently breaks down phenols, it is argued that the Sharma paper recognizing 
the need for breaking down phenols in the liquid phase and therefore one of ordinary 
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skill in the art would look to place a ground electrode in the apparatus of Shamna '275 
for breaking down chemicals in the liquid phase. (See Sharma '275 and Sharma paper 
discussed above) 

In response to the argument that the is no motivation or reason to utilize a 
catalyst such as zeolite in liquid phase reactoi^, it is argued that Applicant's claims 
require that the zeolite catalyst be in the gas or the liquid. Since Naeem recognize that 
a zeolite can be utilized in the gas phase such as in corona reactors it would be obvious 
to one of ordinary skill in the art at the time the invention was made to have employed 
zeolite catalyst in Sharma's '275 gas phase. (See Sharma '275 and Naeem discussed 
above) 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth In 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action Is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from tlie 
examiner sliould be directed to Rodney G. McDonald whose telephone number is 571- 
272-1340. The examiner can normally be reached on M- Th with Every other Friday off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on 571-272-1342. The fax phone number 
for the organization where this application or proceeding is assigned Is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). ^ ^ / 
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